Expression of cell adhesion molecules and catecholamine synthesizing enzymes in the developing rat adrenal gland.
Cell adhesion molecules play a major role in determining tissue architecture during histogenesis. This immunocytochemical study of the adrenal gland examines the embryonic and early postnatal cellular expression of two neural cell adhesion molecules, NCAM and L1, which are widely expressed in brain and have been found also to be expressed in the adult rat adrenal gland. In parallel, antibodies directed against two neuroendocrine cell markers, tyrosine hydroxylase and phenylethanolamine N-methyltransferase, were employed to verify the phenotypic nature of developing chromaffin cells in order to correlate cell adhesion molecule expression with the state of chromaffin cell differentiation. NCAM was found to be expressed by chromoblasts within extra-adrenal blastema (i.e. before their migration into the cortical primordium) at the 16th day of embryonic life. It continued to be expressed by all developing chromaffin cells after their infiltration into the developing adrenal gland at all ages. L1 was also expressed by chromoblasts in extra-adrenal sites, but was found only in a subpopulation of chromaffin cells within the cortical primordium from the 16th embryonic day onwards. Those chromoblasts which expressed L1 constituted relatively large compact cell clusters within the gland at this stage, while intra-adrenal chromaffin cells not expressing L1 were dispersed in small cell groups. L1 was also strongly expressed by nerve fibres (and their surrounding Schwann cells) which appeared to innervate cell groups as early as the 16th embryonic day. Both extra- and intra-adrenal chromoblasts expressed tyrosine hydroxylase, but the large L1-positive cell aggregates were less intensely immunoreactive for tyrosine hydroxylase than were cells in small groups. PNMT expression was restricted to L1-negative intra-adrenal chromoblasts present in small groups. Ultrastructural observations demonstrated that cells expressing L1 contained few secretory granules at the 18th embryonic day. It is concluded from these data that these chromoblasts are the precursors of the noradrenergic cells found in the mature gland. In addition, the arrangement of noradrenergic chromaffin cells in the form of homotypic cell groups throughout the course of histogenesis of the adrenal medulla is likely to be a direct consequence of the exclusive co-expression of both NCAM and L1 by this subpopulation of maturing chromaffin cells.